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The benefit incidence and impact of projects financed by the Nicaraguan Emergency Social Investment Fund are investigated using a sample of beneficiaries, a national household survey, and two distinct comparison groups. The first group is constructed on the basis of geographic proximity between similar facilities and their corresponding communities; the second is drawn from the national Living Standards Measurement Study survey sample using propensity score matching techniques. The analysis finds that the social fund investments in latrines, schools, and health posts are targeted to poor communities and households, whereas those in sewerage are targeted to the better-off. Investments in water systems are poverty-neutral. Education investments have a positive, significant impact on school outcomes regardless of the comparison group used. The results of health investments are less clear. Using one comparison group, the analysis finds that use of health clinics increased as a result of the investments; using both, it finds higher use of clinics for children under age six with diarrhea. With neither comparison group does it find improvements in health outcomes. Social fund investments in water and sanitation improve access to services but have no effect on health outcomes.
Social investment funds have quickly gained in popularity because of their capacity to carry out community development projects rapidly and with broad participation. An alternative to strategies led by central governments, social funds allow communities control in determining investment priorities. This model, widely implemented in a short period, has been the basis for the World Bank's first large-scale experience with small, community-led projects. The first social fund was created in Bolivia in 1987; today almost all countries in Latin America and the Caribbean have social funds or development projects that embody many of their operational characteristics. Social funds have also been established in Africa, Asia, Europe, and the Middle East.
Social funds finance small projects using a demand-driven process that allows the fund to appraise, finance, and supervise the implementation of social projects identified and executed by a range of local actors (Jorgensen and van Domelen 1999) . In Latin America most social funds concentrate their investments in social infrastructure, particularly school construction projects (Goodman and others 1997) . Although organizationally part of the central government, social funds generally operate outside the norms regulating public agencies, including those governing staff salaries. Some observers have praised social funds because as a result of these features, they can attract high-level professional staff and operate efficiently by separating the financing of investments from their provision; others have criticized them for providing a means of avoiding essential reforms in line ministries.
Despite the widespread use of social funds, until recently they have not been subjected to rigorous impact evaluations. As a result there is little knowledge and much debate about whether these demand-driven mechanisms can reach poor communities and households and whether the infrastructure investments they finance affect welfare outcomes. Given the scope of social funds and the national and international resources they have quickly absorbed, the need for serious evaluation of social funds is clear. This evaluation provides empirical data shedding light on the extent to which social funds have realized their goals.
This impact evaluation, one of the first on social investment funds, was motivated by the prominence of the Nicaraguan social fund and the interest in Nicaragua and beyond in assessing the ability of social funds to reach the poor and contribute to changes in their welfare. The Nicaraguan Emergency Social Investment Fund (Fondo de Inversión Social de Emergencia, or fise) is the primary financier of health and education infrastructure in Nicaragua, with total operations accounting for more than 1 percent of the country's gross domestic product (gdp). It has grown remarkably since its establishment in 1990 and played a key role in expanding public infrastructure. In 1991-98 the fise carried out 40 percent of the public investments in Nicaragua's social sector infrastructure (Bermudez and others 1999) .
The fise is patterned on the general model for social funds. Its central function is to finance infrastructure improvements in schools, health centers, water systems, and sanitation facilities at the request of local communities. It has also focused increasingly on combining its financial role with strengthening the planning and implementation capacity of local government.
This article examines whether fise investments-in primary schools, rural health posts, latrines, and water and sewerage systems-are targeted to poor communities and poor households, improve access to basic social services, and help improve health and education outcomes. In doing so, the article contributes to the thin literature on the effects on household behavior and outcomes in developing economies of quality improvements in health facilities (Alderman and Lavy 1996 , Hotchkiss 1998 , Lavy and others 1996 , education facilities (Glewwe 1999 , Hanushek 1995 , Kremer 1995 , and water and sanitation facilities (Brockerhoff and Derose 1996, Lee and others 1997) . Existing studies are based on cross-sectional variations in quality and do not take account of the endogeneity of the placement of government investments. By dealing explicitly with the endogeneity of investments, this article makes a new contribution. The article also contributes to the large literature on targeting, providing information on the outcomes achieved through the novel strategy of combining explicit targeting to poor areas with a demand-driven approach.
Because the locations of fise interventions are determined through a nonrandom selection process, a simple comparison of health and education outcomes between areas that benefited from fise investments and those that did not would not yield a valid estimate of the impact of the investments on beneficiaries. With only postintervention data available, the choice of evaluation techniques to address this selection issue is limited. This analysis applies a matched comparison technique in which each treatment subject is matched with a comparison subject that did not benefit from a fise investment. Two comparison groups are used. One was drawn from similar schools and health posts in the proximity of the treatment facilities. The other was constructed using propensity score matching, a technique building on recent advances in the evaluation literature that has been applied mainly in labor market evaluations (Dehejia and Wahba 1998, Heckman and others 1998) .
This household-level impact evaluation is part of a larger evaluation of the Nicaraguan social fund carried out by the World Bank in coordination with the fise. The larger evaluation also includes an analysis of the quality and sustainability of fise projects based on the results of a project-level survey, a review of the institutional evolution of the fise, a comparison of the cost-effectiveness of fise investments with that of similar projects carried out by another agency, and a contextual process evaluation of fise projects in a subsample of 18 fise communities selected from those surveyed for the impact evaluation. The results of all the studies are summarized in World Bank (2000) .
I. The fise and Data Sources for the Impact Evaluation
The fise was created in November 1990 to fund small-scale projects designed to meet the basic needs of the poor and create temporary employment, thereby contributing to the poor's economic and human capital and involving them in Nicaragua's economic and social development (Bermudez and others 1999) . In 1991-98 the fise invested US$191 million, making it the largest social investment fund (as a percentage of gdp) in Latin America. On average, the fise invested $11.2 million a year in education, and the Ministry of Education invested $11.7 million. The social fund's average yearly investment in health was $5.8 million, and the Ministry of Health's was $17.2 million. The fise directed most of its investments to infrastructure and equipment for primary and secondary schools (57 percent), health posts and health centers (8 percent), infrastructure for water and sanitation (9 percent), latrine facilities (7 percent), and public works (16 percent). This article considers all but the last category.
The fise uses a poverty map to target investments to the poor. The poverty map used to guide the projects reviewed in this evaluation is based on the 1993 Living Standards Measurement Study (lsms) survey-a nationwide household survey-and contains a poverty measure developed by the fise for each municipality. 1 Estimates based on the ranges established by this poverty map show that in 1991-98, 23 percent of fise investments went to municipalities with "extreme" poverty, 53 percent to municipalities with "high" poverty, and 24 percent to municipalities with "medium and low" poverty. Both the municipalities with extreme poverty and those with high poverty received a larger share of fise investments than their share of the population, pointing to a progressive geographic distribution of resources by the standards of the poverty map (table 1). Moreover, the fise's allocation of resources to extremely poor municipalities has improved, rising from 11 percent of investments in 1991 to 34 percent of investments in 1998. The fise has recently updated its poverty map using results of the 1998 lsms survey and the 1995 census and applying new methodologies that allow the imputation of consumption-based poverty levels. 2 The poverty targeting and impact analyses carried out in this study rely on three sources of data: the 1998 lsms survey, the fise household survey, and administrative data. The fise household survey applied the same questionnaire and was fielded at the same time as the 1998 lsms survey. Both surveys followed the established practices developed in the World Bank lsms initiative (Grosh and Glewwe 1995) . The fise household survey sampled from households in the area of influence of randomly chosen fise projects and matched comparison (non-fise) projects (in health and education only). The area of influence was determined on the basis of service provision norms for schools and health centers and project records on fise construction for water, sewerage, and latrine projects.
At the sampling stage there was concern that random sampling would not yield sufficient observations of households that actually used the facilities targeted by fise investments. For this reason, choice-based sampling techniques 1. The poverty map is based on several weighted measurements used to construct a composite poverty score assigned to municipalities based on their basic needs, per capita income, and population size. First, the poverty map is based on three indicators of poverty, each with the following weights: infant malnutrition (40 percent), access to drinking water (40 percent), and the proportion of displaced individuals (20 percent). The results are then weighted to favor the poorest municipalities using a relative poverty indicator (rpi), which measures income levels relative to the cost of a basket of basic goods. Based on the rpi, municipalities are divided into three groups: extreme poverty, high poverty, and medium and lower poverty. Finally, the poverty map score is weighted by the size of municipal populations using estimates based on the 1971 census.
2. For more information on techniques combining census and survey data to estimate poverty rates see Elbers and others (forthcoming). were applied. Within the randomly chosen set of census segments in the area of influence, all households were classified as either direct beneficiaries or potential but not direct beneficiaries. 3 Two samples were drawn, one from the group of direct beneficiaries that were confirmed as users of the social fund investment and one from the group of potential beneficiaries. Weights were constructed to correct for the sampling in the analysis stage (Manski and Lerman 1977) . Sample sizes for the fise survey (which includes households in the area of influence of both fise projects and non-fise schools and health posts) are shown in table 2. The sample size for the lsms survey, from which comparison groups were constructed using propensity score matching methods explained later, was 4,040 households.
The administrative data used in the analysis come from a data file containing the census segments associated with the areas of influence of the universe of fise health and education projects by type of project. A census segment is included in the database if more than 50 percent of the segment is located within the area of influence of a selected project. This file makes it possible to separate the households in the 1998 lsms survey into two groups: potential beneficiaries and others. 4 In addition, the analysis uses data from the poverty map employed by the fise in targeting its investments. This map contains the estimated poverty head count ratio (share of the population in poverty) for each municipality. (2000).
3. For education projects, direct beneficiaries are households that have at least one child in the fise school. For health projects they are households in which a member has visited the fise clinic in the past year. For sewerage projects they are households that have a flush toilet connected to the sewer. Water and latrine projects are public access facilities, allowing no distinction between direct and potential beneficiaries.
4. Those living outside the area of influence of a fise project could decide to benefit from the project. For instance, children living outside the area of influence of a fise school could enroll in the school. Thus, there is no guarantee that those living outside the area of influence of a fise project did not benefit from the intervention, potentially biasing the comparison group. This caveat holds for both types of comparison groups. 
II. Targeting of fise Investments
The analysis distinguishes between two levels of targeting. First, it explores community-level targeting by examining the characteristics of households in the area of influence of fise projects-the potential beneficiaries. Second, it investigates household-level targeting by examining the characteristics of households using the fise investments-the direct beneficiaries. To evaluate the benefit incidence of social fund investments, the analysis applies a conventional benchmark by comparing an implicit transfer with a uniform transfer. The implicit transfer is obtained by assuming that everyone who uses a social fund facility obtains an equal benefit. A uniform transfer assumes an equal transfer to every individual in the population. When the social fund investments reach a larger proportion of the poor than a uniform transfer would, the social fund is considered progressive (on a per capita basis).
Concentration coefficients are used to assess the targeting of fise investments to the poor. The analogue of Gini coefficients for Lorenz curves, concentration coefficients are derived from concentration curves, which show the cumulative percentage of benefits received by the population ranked according to a welfare measure, in this case per capita consumption. The coefficients range from -1 (all transfers go to the poorest) to 1 (all transfers go to the richest). The concentration coefficient is defined as 1 -2 ∫ G(x)dx, where G(x) is the concentration curve. 5 A major advantage of using concentration curves is that information on the average probability of benefiting from an intervention is not needed. For any consumption level x, the concentration curve shows the fraction of the population with per capita consumption below x (derived from the lsms survey) against the fraction of beneficiaries with per capita consumption below x (derived from the fise beneficiaries survey). The curve can thus be computed using two independent surveys. Source: World Bank (2000).
5. For information on the concentration curves constructed for this study see World Bank (2000) .
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The analysis also examines the share of social fund benefits accruing to those below the poverty line and the extreme poverty line used in Nicaragua. 6 In 1998, 48 percent of the population of Nicaragua lived below the poverty line, and 17 percent below the extreme poverty line. If the share of social fund benefits accruing to these groups is larger than their population share, the investments are progressively targeted to these groups.
The concentration coefficients for fise investments in education show that they are distributed with a slight propoor bias, although the incidence of benefits is close to neutral for the extreme poor (table 3) . This is a common finding in analyses of the benefit incidence of education investments, and it arises mainly from the fact that poor households generally have more children. 7 When the analysis includes only direct beneficiaries (households with at least one child enrolled in a fise school) rather than potential beneficiaries, the concentration curve falls slightly higher, indicating that fise schools have been relatively successful in reaching poor children within the communities where the schools are located.
fise health interventions reveal a more propoor distribution than the education interventions. This outcome is explained in part by the fact that health posts are typically in rural areas, whereas primary schools are in both rural and urban areas. Whether potential or direct beneficiaries are used in the analysis makes little difference in the targeting results for health interventions, indicating that the likelihood of visiting an fise facility, conditional on living in an area where one is present, does not depend on income.
The targeting outcomes for water and sanitation investments reveal a great deal of heterogeneity. Latrine investments are the most progressive of all those analyzed in the impact evaluation. Water investments are distributed quite evenly across the population, showing neither a strong prorich nor a strong propoor bias. Sewerage interventions are very poorly targeted, both at the community level (potential beneficiaries) and at the household level (direct beneficiaries).
In considering the poverty targeting results, it should be kept in mind that the nature of projects can affect their potential to reach poor households. Water and sewerage projects need to reach a certain scale to be cost-effective and thus are typically concentrated in more populated areas, which tend to be wealthier. Latrines tend to be used only by the poor, so the success of latrine investments in reaching the poor and the extreme poor reflects the self-targeted nature of this 6. The poverty line is set at $344, considered to be the level of annual per capita consumption necessary for a person to attain the minimum caloric requirements. The measure takes into account nonfood items. The extreme poverty line (also called the food poverty line) is set at $181, considered to be the level of annual per capita food expenditure necessary for a person to satisfy the minimum daily requirement of 2,226 calories.
7. The benefit incidence of education investments depends in part on the number of children enrolled from a household and the poverty ranking of the household. The choice of welfare measure here-per capita consumption-assumes that there are no economies of scale in household consumption; changing this assumption could lead to reversals in poverty rankings (Lanjouw and Ravallion 1995) .
the world bank economic review, vol. 16, no. 2 type of investment. The targeting outcomes for water and sanitation investments by fise are consistent with those from other countries (Rawlings and others 2002) .
III. Impact Evaluation
The central question posed by the impact evaluation is this: If the fise had not existed, what would the condition of the beneficiaries have been? The analysis compares this counterfactual condition with the results from the survey of program beneficiaries to estimate the impact of fise investments in health posts, primary schools, water systems, and sanitation (sewerage systems and latrines) on beneficiaries' access to and use of these basic services as well as their health and education status.
Impact Evaluation Methodology
Because the impact evaluation was designed without the benefit of baseline data, the counterfactual was constructed using a matched comparison technique. 8 This method defines a comparison group of individuals who did not have the opportunity to benefit from an fise project. If this group is similar to the treatment Source: Authors' calculations based on 1998 lsms survey, fise survey, and fise administrative data.
8. For an overview of different methods of impact evaluation see Grossman (1994) . An alternative approach is difference in differences, but this was not feasible because of the lack of a preintervention survey. Another alternative is to use instrumental variables. This technique was not applied because there were no good candidates for variables that influence the selection of a community into the program but not the outcome. Such variables typically measure the ability of a community to obtain a project. This information is usually collected through a community questionnaire, which was not included in the 1998 lsms survey. group in all relevant preintervention characteristics, a direct postintervention comparison of the comparison and treatment groups provides an estimate of the impact of the fise intervention. The two groups should be similar in both observable and unobservable characteristics that influence outcomes and selection into the program. Constructing such a comparison group is a nontrivial matter.
A simple comparison of health and education outcomes between areas that benefited from fise investments and those that did not would not yield a valid estimate of the impact of the investments because of the nonrandom selection process for fise interventions. These selection issues arise from the allocation process for social fund investments, which takes into account the preferences of both communities and the social fund. Communities take the initiative in applying for a social fund project, including selecting the type of project, such as constructing latrines or rehabilitating a school. Communities' ability to prepare and execute project proposals also determines in part the likelihood that they will receive a project. The preferences of the social fund come into play during the promotion and review of projects. For instance, fise, using its poverty map, allocates more resources to poorer areas.
Two types of matched comparison methodologies were used to construct a comparison group for estimating the counterfactual. First, for health and education projects only, a fise comparison group was constructed during the sampling stage of the study, before the fise survey was implemented. Each fise facility included in the survey was matched to the nearest non-fise facility, with the match restricted to facilities of similar size and type. 9 The fise survey collected information on households in the area of influence of the fise facilities as well as households in the area of influence of the non-fise comparator facilities; this second set of households made up the fise comparison group.
Second, a propensity score comparison group was constructed separately for each of the interventions from the 1998 lsms sample using propensity score matching techniques. This score measures the probability that a subject receives an intervention as a function of observable characteristics. Rosenbaum and Rubin (1983) show that if it is valid to match using these characteristics, it is equally valid to match using only the propensity score. This matching method greatly simplifies the problem and allows the inclusion of many variables in the propensity score, thereby reducing the role of unobservables.
One can say little a priori about which comparison group should be preferred for analyzing the impact of fise health and education investments. Both rely on presumptions about the method that is most suitable for creating a comparable comparison group. The fise comparison group is based on the notion that the 9. Characteristics used for matching fise and non-fise facilities include location (urban or rural) and the poverty category of the municipality. Number of classrooms was also used to match schools and type of facility (according to Ministry of Health norms) to match health posts. Based on these criteria, each fise facility was matched to the nearest non-fise facility that did not have an overlapping area of influence.
284
the world bank economic review, vol. 16, no. 2 nearest similar non-fise health post (or school) and the corresponding households are equivalent to the fise health post (or school) and corresponding households before the fise intervention. The propensity score match is valid under the assumption that the variables included in the propensity score functions are sufficient to eliminate the selection bias between the treatment and comparison groups.
Propensity Score Matching Methodology
The variables entering into the propensity score function are chosen with the knowledge that the preferences of both local communities and the fise determine the final allocation of projects. The variables measure the ability of a community to prepare project proposals, the preferences of the fise (poverty map data), and, where available, preprogram outcomes (outcome indicators are available only for the water and sanitation interventions). With only a postintervention survey available, the analysis must rely on recall information for preprogram outcomes. All other explanatory variables are valid under the assumption that they have not changed as a result of the fise intervention. This limitation again emphasizes the need for comparable baseline data when evaluating social programs. 10 Propensity score matching requires one to estimate the probability that an individual lives in the area of influence of a facility receiving an investment. To estimate this function precisely, one needs to know exactly which communities received a fise investment and which did not. The lsms survey might appear to be the most appropriate source for this information, since it asks households whether or not they benefited from an fise investment. But many households do not realize that their community received an fise investment-and worse, many households whose community did not receive an fise investment think that it did. 11 The analysis therefore relies on fise administrative data, which provides the census segments associated with the areas of influence of all fise health and education projects by project type. This file, merged with the lsms survey results, separates households between those that are in the area of influence of an fise project and those that are not. This allows an estimate of the propensity score associated with living in the area of influence of an fise project for individual i:
(1) Pr(potential beneficiary) = F(X i b).
10. The 1993 lsms survey could not serve as a baseline because it covered different communities than the 1998 lsms survey, and because of sample size limitations relative to the population of fise beneficiaries.
11. The fise survey includes information on whether or not respondents are in a community that had received an fise investment. The results show, for instance, that only 90 percent of the households classified as direct beneficiaries of an fise education project claimed that they had benefited from an fise education investment, whereas 25 percent of those in the fise comparison group claimed that they had benefited from such an investment.
The function F is estimated using a probit model. X i are the observed characteristics of individual i. They include community characteristics and fise targeting instruments.
Modeling the propensity score for a fise water, sewerage, or latrine investment is easier than constructing the corresponding model for a health or education investment. Almost all the water and sanitation projects were included in the fise beneficiaries survey, and thus the likelihood that a household included in the lsms survey is in a community that received one of these projects is negligible. Moreover, the area of influence of water and sanitation projects is geographically defined. The propensity score function is therefore estimated using the combined data of the lsms survey and the fise beneficiaries survey, with the assumption that none of the households in the lsms survey benefited from a water and sanitation project. Sampling weights are used to correct for the choice-based sampling (Manski and Lerman 1977) .
Because there is no limit on the number of explanatory variables that can be included in the propensity score function, the analysis uses a fully interacted model for health and education investments. But because the coefficient estimates are difficult to interpret, the article presents the estimates of the probit models in which none of the variables is interacted.
To ensure comparability between the results for the fise comparison group and those for the propensity score comparison group, the treatment population is always defined as those identified as (potential) fise beneficiaries in the fise household survey. The propensity score comparison groups are drawn from the lsms sample, restricted to the areas in which the fise has no projects of the type being investigated. The population from which the match is drawn depends on the impact variable used. If the focus is on children's enrollment, for instance, the comparison group is restricted to school-age children. The population is also limited to the geographic region in which the treatment population lives, based on the assumption that households within a region share characteristics that are not fully captured by the regional dummy variable in the model. Limiting the selection of comparison group subjects to those living in the same region as the treatment group increases the likelihood that the two groups will be similar. The geographic restriction did not affect the ability to find a good match for every treatment group.
Predicting Participation in fise Projects. Estimation results for the probability of living in the area of influence of an fise health or education project as defined in equation 1 show that the geographic variables are highly significant (table 4) . This finding reflects the tendency of the fise to invest in poorer areas, a preference confirmed by the benefit incidence analysis and reconfirmed by the significant positive effect of the poverty head count ratio of the municipality from the poverty map. Results for the access road variables, included as a proxy for the remoteness of the municipality, show that households with worse access roads have a higher chance of living in the area of influence of an fise project.
The number of non-fise projects from which a household has benefited and the number of such projects in which a household has participated are included as proxies for a community's ability to develop projects and obtain project financing. The results reveal that the number of non-fise projects a community has received has no significant effect on the probability of its receiving a fise education project. By contrast, community participation has a negative effect, possibly because once a community has obtained a non-fise education project, it is less likely to seek a similar fise project. The number of non-fise projects has a positive effect on a community's ability to obtain fise health projects.
As expected, distance to a fise facility has a negative effect on the probability of living in its area of influence. Income inequality in the region, as measured by the estimated Gini coefficient, has a positive effect on the probability of obtaining a fise project.
The R 2 in education is 0.052 and increases to 0.1038 when the fully interacted model is used, whereas the R 2 in health is 0.111 and increases to 0.1632. A low R 2 does not necessarily mean that the propensity score function is not good. In the extreme case, when the allocation of projects has been de facto random, the R 2 would be zero, but the resulting propensity score comparison group would be perfect.
The estimated propensity score functions for latrine and sewerage projects include a higher-order term for consumption than do those for water projects because of the strong targeting bias found (propoor for latrine projects and prorich for sewerage investments). Interaction terms are not used for water and sanitation projects. Experiments with interaction terms for these models, which have fewer degrees of freedom, found that their use worsens the overlap of the propensity score functions. It was therefore decided to continue with a limited set of descriptive explanatory variables, which yielded a good overlap. (The results, omitted here because of space limitations, are available in Pradhan and Rawlings 2000.) Matching Process. Beneficiaries observed in the fise sample are matched to similar individuals from the 1998 lsms survey who did not live in the area of influence of a fise project. Individuals can be matched only once-that is, without replacement. To test the quality of the propensity score match, propensity scores were plotted for the treatment and comparison groups for each area of investment under evaluation (education, health, water, sewerage, and latrines). Except for a few observations in the health treatment group with high propensity scores, the curvatures of the functions observed for each treatment group come very close to overlapping with those of the comparison group. These results indicate strong similarities between the treatment and comparison groups and a high-quality match. 12 
The Impact of FISE Investments on Beneficiary Households
An unbiased estimate of the average treatment effect of an fise intervention can be obtained by simply comparing mean outcomes in the comparison and treatment groups. For the treatment group, constructed using propensity score matching, the t-test for equal means has to take account of the uncertainty arising from the fact that the comparison group sample is based on an estimated coefficient vector in the propensity score function. The standard errors for this comparison are calculated using bootstrapping with 400 replications. In each iteration a new comparison group is constructed using a random draw from the estimated distribution of the coefficient vector of the propensity score function. Following the usual bootstrap procedures, a random sample of equal size is drawn from the matched sample with replacement. The observed difference in means in the bootstrapped sample takes account of both the uncertainty arising from the fact that the comparison group sample is based on an estimate and the fact that the treatment group estimate is based on a sample of limited size.
Education. The average impact of living in the area of influence of a fise school is estimated for several indicators-enrollment, the education gap (the difference between the ideal educational attainment, given a child's age, and the highest grade attended), age for grade, repetition, attendance, and age in first grade. Enrollment appears to have increased as a result of the fise investments (table  5) . The net enrollment ratio for the treatment group is almost 10 percentage points higher than that for the propensity score comparison group, though the difference is smaller-4.5 percentage points-and insignificant for the fise comparison group. 13 Results for both comparison groups confirm the impact of the fise in reducing the education gap from around 1.8 years to 1.5. The effect is significant for both comparison groups. No significant effect is found for the share of children in the correct grade for their age. However, the age of first grade children dropped sharply-from 8.6 to 7.9 years -as a result of fise education investments, a finding confirmed by results for both comparison groups. Nonetheless, absenteeism is high in fise schools, averaging 6.8 days a month. Although this rate is slightly better than that observed in the fise comparison group, it is significantly worse than that observed in the propensity score comparison group, rendering the results inconclusive.
Results based on the two comparison groups in education are fairly consistent and are also significant. This suggests that the significant, positive effects of fise investments in primary education on enrollment, the education gap, and age in first grade are robust.
The effects of fise education investments are also estimated separately for different consumption quintiles and by gender (table 6). Results based on both comparison groups confirm that fise education investments have a greater effect on girls' enrollment than on boys'. They show that the investments have a greater effect in reducing the education gap and increasing the share of children in the correct grade for age for children in poorer quintiles.
Health. The effects of fise interventions in health are less clear, rendering the results inconclusive. Beneficiary households had a higher contact rate (that is, were more likely to have visited a health post or health center in the past month) than the propensity score comparison group, but there was no significant difference between the treatment group and the fise comparison group (table 7) . Estimation results based on the fise comparison group indicate an improvement in the contact rate for children with diarrhea, but those based on the propensity score comparison group show no significant effect. Although results based on the fise comparison group point to an improvement in indicators of acute malnutrition resulting from fise investments, those based on the propensity score comparison group do not confirm this finding. For most of the other outcome variables the differences between the treatment and comparison groups are in-
13. An evaluation of the Peruvian Social Investment Fund also found a positive effect of social fund investments on school enrollment (Paxson and Schady 2002) . significant. Estimation of the average treatment effect by gender and consumption quintile leads to similar inconclusive results.
Water Systems. Impact estimates for fise water projects show that the investments had a significant, positive effect on water supply (table 8) . The variables for change in access to infrastructure, constructed using recall information from 1993, before the fise investments, are equivalent to difference-in-difference estimators. The results show that the share of households with access to piped water increased by about 21 percentage points more in areas where the fise invested than in areas where it did not. Variables for rates of malnutrition and diarrhea all indicate an improvement in health status, but the results are not significant.
Sewerage Systems. The fise has had a significant, positive impact on access to sewerage systems in the areas where it has invested (see table 8 ). The treatment group is defined as direct beneficiaries-households with a flush toilet connected to the sewerage system. The propensity score comparison group is drawn from the eligible population-households not connected to a sewerage system in 1993, based on recall data on access to water and sanitation facilities in that year. Without a fise intervention, only 8.7 percent of households in the propen- sity score comparison group managed to obtain a flush toilet. 14 None of the health-related impact variables is significant, but the results may reflect small sample sizes. 15 Latrines. Again using recall data for 1993, the analysis finds that in areas receiving fise investments in latrines, the share of households with access to sanitation facilities increased by nearly 20 percentage points more than it did in areas without fise investments. No significant results are found for the impact on diarrhea or malnutrition.
IV. Conclusions
This article presented estimates of the impact and benefit incidence of the Nicaraguan Emergency Social Investment Fund. Impact estimates were derived using two comparison groups. One was constructed on the basis of geographic proximity and similarities with the facilities (schools and rural health posts) receiving the social fund investments (the fise comparison group). The other was constructed using propensity score matching techniques and drawing from the household data collected by the 1998 Living Standards Measurement Study survey (the propensity score comparison group).
The benefit incidence analysis indicates that fise investments in the health and education sectors, which together receive the largest share of fise financing, have a pro-poor bias. Latrine investments also are strongly biased toward the poor. By contrast, sewerage investments generally benefit the better-off, while water investments are equally distributed, favoring neither the poor nor the rich.
The impact evaluation shows that fise investments in education have had a positive impact on enrollment and the education gap, although the size and significance of the effect found depends on the comparison group used. As a result of fise investments, children enroll half a year earlier on average. Enrollment ratios improved more for girls than for boys, and the share of children in the correct grade for their age increased more among the poor than among the better-off.
14. When potential fise beneficiary households (all those that could have connected to the fisefinanced sewerage system) are matched to similar households, the analysis reveals a 34.4-percentagepoint increase in the share of households with a flush toilet from 1993 to 1998 in the treatment group, compared with a 2.5-percentage-point increase in the propensity comparison group. Thus the net increase in access to flush toilets resulting from fise investments is almost 32 percentage points.
15. When potential fise beneficiaries are matched to their corresponding propensity comparison group, estimation results show that fise-financed sewerage investments have a significant impact on the incidence of diarrhea in children under age six. This suggests that sewerage investments may have a community-level effect even in the absence of high rates of connection to the sewerage system. The larger sample size obtained when matching potential beneficiaries (rather than the smaller sample of direct beneficiaries with toilets) also underscores the importance of having sample sizes large enough to estimate specific impacts, especially for a particular population such as children under six. The results for fise investments in health are less clear. The strongest result points to a 5-percentage-point increase in the share of households using health clinics. But this effect is found only when the propensity score comparison group is used and is not confirmed by the fise comparison group. When the fise comparison group is used, fise investments are found to have had a significant effect on acute malnutrition, but this effect is not confirmed by the propensity score comparison group. There is similar inconsistency for other indicators of impact. This lack of consistency undermines confidence in the results for fise investments in health.
Social fund investments in water and sanitation improved the physical infrastructure and the share of households with access to services. They also appear to have had a positive effect on health indicators, but the effects are generally insignificant, possibly as a result of the small samples.
The results of the evaluation were discussed at length in two workshops held in Managua, Nicaragua, with the fise's management, representatives of its principal multilateral and bilateral donors and representatives of government agencies working closely with the fise, including the Ministries of Health and Education. The evaluation informed key policy changes. For instance, the fise suspended investments in sewerage for two years in response to the findings of poor poverty targeting and lack of measurable effects on health.
In addition, the evaluation results helped generate World Bank support for a new pilot project aimed at increasing the development impact of fise investments for the extreme poor. The pilot project will provide subsidies to households that send their children to school and use health services for basic preventive care. Finally, the results helped inform policy debates within Nicaragua, particularly those relating to the development of the country's Poverty Reduction Strategy, and helped foster an evaluation culture within the country.
